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k Missouri Market Develo~ment Proaram 

by Kristin Allan 

S heldon Chesky can get a little ex- 
cited discussing crumbling road- 
ways. It's not that the Washing- 

ton, Mo. business owner enjoys 
dodging potholes - it's just an enthu- 
siasm stemming from his develop- 
ment of technologies that enable the 
recovery and reuse of deteriorated as- 
phalt. When BioSpan Technologies 
hc. determined that old pavements 
and road millings, along with waste 
tires and dock foam, could be re- 
processed into a new paving material. 
the Environmental Improvement and 
Energy Resources Authority's 
(EIERA) Missouri Market Develop- 
ment Program was there to help. 

The EIERA is a quasi-governmen- 
ta1 agency that serves as the financing 
arm of the Missouri Department of 
Natural Resources, issuing nearly $5 
billion in low-cost pollution and State 
Revolving Fund bonds over the years. 

In 1990, Senate Bill 530 authorized 
EIERA to establish the Missouri Mar- 
ket Development Program to encour- 
age the development of markets for 
recovered materials. 

Since that time, the program has 
worked on the demand side of the re- 
cycling loop. The program provides 
assistance to manufacturers who are 
located in, or wish to locate in, Mis- 
souri, and who use, or would like to 
use recyclables. By working to redi- 
rect waste to serve as raw materials 
for industry, these efforts provide a 
number of important environmental 
and economic benefits. including the 
creation of Missouri jobs. The Mis- 
souri Market Development Program is 
housed in the EIERA in order to 
bridge economic development and en- 
vironmental interests. 

"We are using innovative patented 
and patent-pending technologies to 

reclaim and recycle what we once 
considered to be non-reactive solid 
waste that would have been with us 
for several generations," said Chesky. 

Most state and local highway de- 
partments use hot asphalt blends in 
making pavements. The asphalt even- 
tually breaks down and is removed 
and ground into a uniform size called 
road millings. These millings have lit- 
tle, if any, use as a pavement resurfac- 
ing material and are accumulated in 
piles throughout the state. The 
BioSpan Technologies Inc. process is 
formulated to reactivate the millings 
without weakening the emulsion. The 
new product can be applied and used 
with conventional equipment, is safe 
for worker use and is environmentally 
friendly. Chesky noted that EIERA as- 
sistance is helping BioSpan commer- 
cialize its technologies and in the 
process, create seven new full-time 
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jobs. It also provides state, cowty 
and municipal entities with s new 
pavement tecfinolugy hit1 will result 
in tremendous cost savings. 

Across the state, another Missouri 
company is finding good business in 
recycling both products and their 
contahers. Tri-Rinse Inc. has been 
providing container c l e d g ,  recov- 
exy and recycIing services for more 
than 20 yeas. Over time, the compa- 
ny has found that the recovery of 
chemical products for re-introduction 
to the market has become an integral 
part of product management. W~th as- 
sistance from the Missouri Market 
Development Program, Tri-Rinse 
purchased equipment that wwiIl enable 
the company to return a product to 
the marketplace for reformulation or 
repackaging and at the same time re- 
cover the container and asmciated 
packaging c o m p m t s  for recycling. 

"By increasing productivity and 
reducing o w  customer cos& recov- 
ery becomes more economically ad- 
vanwgeous than direct disposal," 
said Timothy P, Shocklee, Tri-Rinse 
hc. chairman. 

Tri-Rinse strives for complete re- 
covery and recycling of all pcka@ng 
components including the product, 
plastic conmhm, cardboard pa-- 
ing and pallets. The equipment Tri- 
Rinse purchased with assistance from 
the Missouri Market Development 
Program provides an effective means 
of separating commercial prod- 
from plastic containers in order to re- 
wver the products and recycle the 
containers. During the h t  two quar- 
ters of operation, in addition to prod- 
uct recovery, Tri-Rinse processed 
more than 9Q tons of plastic, and A- 
lawed for the recycling of 85 tom d 
cardboard and 50 toms of wood pallets. 
During fiscal year 2004, the Mis- 

souri Market Development Program 
awarded financial assistance to 12 
Missouri businesses. These bushess- 
es estimate that this assistance will 

help them divert more than 160,000 
t w s  of waste from Missouri tmdfiUs 
each yew, leverage more than $2 mil- 
lion in additional investment, save 
nearly $5 million each year ia avtdd- 
ed disposal errs$ and creltte 47 new 
full-hei jobs. 

Businesses can tum to the Market 
lhelqment Program fw smices 
other thm financial askistrance. The 
program also offers a mge of infur- 
d ~ d  support and often assist 
a business in converting from wadi- 
tional feedstock to using recovered 
material, locating recycled-content 
f e e d s w  or promoting a recycled- 
content product. The MissouriMar- 
kei Development Program's Mss~uri 
Recycled Ruducts Directory is up- 
dated mually and features re-cled- 
content products that are made in or 
distributed in Missouri. The d i m m r y  
is available on the Web at 
[www,~,mo.gw/ei~asso~~rd- 
uct%PQdirme~y~pdfl or by &ling 
the program at (573) 75 1-4919. 

Thr6ugh a partnership with the 
Missouri Enterprise Business Assis- 
tmce Center, the Missourl Markt 
Development Program also works di- 
rectly with Missouri manufactwen to 
overcome technicid barriers to in- 
creasing the use af recoverred materi- 
als. Technical assistance is available 
in customized programs in such areas 
as p l n t  layout, product feasibility, 
market research and product design 
and development. 

Developing and maintaining mar- 
kets for recovered materials is -sen- 
tial to dosing the recycling loop. 
Markets for recyclable help ensure 
that recycling will bolster economic 
development in Missouri, improve its 
environment, conserve resources$ cre- 
ate jobs and lengthen the lives of 
Missouri landfills. 

Kristin Alian is director ofthe de- 
partment's Missouri Mark& Develop- 
ment Progam. 

(Opposite page) Equipment purchased wlth the assistance of the Missouri Market 
Development Program allows Trl-Rlnse Inc. ol St. Louls to recover and recycle cheml- 
Cal products. (Top) Timothy Shocklee of RI-Rlnse and author Kristin Allan discuss 
the chemical recovery process used et Trl-Rlnse. (Center) Blolpan Inc. uses a pub 
mill to mix its product with asphalt mllllngs. (8ottorn) Sheldon Chesky's company, 
Blospan, developed a process for turnlng the mllllngs into new pavlng material. 



n 2003, with the help of some of 
s and neighbors, he took the first 
talling a wind energy research 

t the highest spot in his alfalfa field. 

, at no cost. from the Department of 
Resources' Energy Center 

.,.', , . I  

wound. This tower will tell us just how 
... . 
strong these winds are and if we can put 

Wx)& ,mVing onto North. MirIc$as ,&eat 
' , -?lain8 used windmills to. assure .& reliable harnessing the power of the wind. This 
1- supply of water on Imds that, at least sea- tower is one of ten such units on loan 
: -  <! sonally, were otheirwlse too dry to live on.. throughout the state. The equipment on the 
: During the first half of the 1900s, many of tower will measure and record the wind 
' , these windmills were all wed to fall into 3 speed. Using wind energy analysis soft- 

lisrepair as rural comm ities gained ac- ware, the Energy Center will be able to pro- 
:ess to electrical service. As the new centu- vide the landowners with a detailed wind 
-y begins, many rural landowners are redis- energy assessment for the conditions 20 
covering the potential of the winds to help 'meters above ground level at the site of the 
meet the current and fuhue energy needs of tower. The assessments will estimate the 
maI communities.! energy they could generate with a wind tur- 

Living n e ~ = . t h e : ~ . m f a & i  
. - Y Y . n  ,.. .::. , . ._ L:re and what part it could play in meeting 

als. "1 don't know if I use enough 
ity to make it pay and if it comes 
need it," Slaughter explained, 

- 



Civic Leaders Show Support 
Developing Missouri's renewable ener- 

gy potential has attracted the attention of 
individuals and organizations interested in 
a variety of public goals. 

"We're very interested in promoting and 
advocating all forms of renewable energy, 
but wind appears to be the most available 
and affordable source," said Win Colwill, 
energy chair of the League of Women Vot- 
ers of Missouri. "The League is supporting 
state legislation that will encourage the de- 
velopment and use of renewable energy 
statewide. I think the central issue for 
many members is the health benefit. Wind 
is a clean source that doesn't degrade air 
quality," she added. 

Colwill's interest in advocating wind 
energy has a local connection too. "The 
League's Columbia chapter is supporting a 
proposal for the city's power supply to in- 
clude some renewable energy. Developing 
domestic energy sources helps the econo- 
my as well as the environment," she said. 

Acknowledging the increased attention 
being paid to Missouri's renewable energy 
potential, in 2003 the department contract- 
ed for the development of updated wind re- 
source maps, with financial assistance from 
the U.S. Department of Energy. 

"We're pleased to be able to make these 
new wind maps available," said Anita Ran- 

dolph, director of the Department of Natur- 
al Resources' Energy Center. "The maps 
can be used by utilities and property own- 
ers to help locate the most practical sites 
for using wind turbines to generate elec- 
tricity." The updated maps predict the wind 
speeds likely to be encountered at four dif- 
ferent distances above ground level: 30.50, 
70 and 100 meters. "At most locations, 
wind speed and thus the energy in the wind 
increases at greater distance from the 
ground," Randolph explained. 

Wind turbines are made in a variety of 
sizes. A turbine between one and ten kilo- 
watts could provide some of the electrical 
needs of a home or farm. Typically these 
smaller, customer-owned turbines would be 
on towers between 80 and 120 feet tall. The 
map of wind resources at 30 meters would 
help inform the siting of such a turbine. 

Other potential uses of wind energy 
need maps detailing the conditions at high- 
er elevations. Turbines designed to provide 
electricity for sale at wholesale rates to a 
utility company would typically be much 
larger, and would be placed on a much 
taller tower to make use of the greater wind 
power available at a greater distance from 
the ground. The latest utility-scale turbines 
are being installed on towers up to 90 me- 
ters tall. With rotor blades as long as 40 
meters, the tips of the blades, when rotat- 

(Prevlous page) The Mld- 
west Is home to many new 
wlnd energy projects. 1111- 
nols' first utility scale devel- 
opment, the Mendota Hills 
Wlnd Farm, Just 80 mllw 
southwest of Chicago, be- 
came operational in Novem- 
ber 2003. Installed on 213- 
toot towers, the 83 turbines 
have a combined capacity 
of 50.4 megawatts. the wind 
farm is expected to produce 
enough energy to power 
I 5,000 homes. 
(Left) A one-year wlnd ener- 
gy study Is needed to as- 
sess the faasiblllty of a wind 
turbine. A nocost equip- 
ment loan from the Missourl 
Anemometer Loan Project 
includus a 66-foot tower, in- 
struments and an electronic 
data logger. Landowners 
participate in the installa- 
tion of the tower and prriod- 
ic replacement of the elec- 
tronic data plug. 



Wind Energy Potential 

k residsntiol/funn urs 
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This map is intended to 
provide an werview of 
the state'$ wind 
resource. l-tighsr mwlu- 
tion wind speed maps 
are available on 
MoDNRJs Web site mt 
[www.dnr.mo.gov/ 

locotibn should be con- 
Rrrned by measurement 

ing, can harness wind power between 50 
and 130 meters above ground bvel. A 
wind-energy generator of that size could 
have a rated capacity of 1.500 kilowatts 
(1.5 megawatts). capable of producing 150 
to 1,500 times more power than smaller 
systems suited to use on individual farms 
or houses. 

Mismuri Utilities Teat Energy 
Center Project 

Installation of utility-scale wind tur- 
bines has grown rapidly in recent years. 
For example, installed generation capacity 
in the United States at the end of 2003 to- 
taled 6,374 megawatts, a 36 percent in- 
crease over the capacity installed one year 
earlier, (Annually, a one-megawatt turbine 
generates about as much electricity as is 
used by 240 to 300 households.) While 
there are no utility scale turbiies in Mis- 
souri, utilities in the state are beginning to 
look into the state's wind energy potential. 

The community of Odessa, located 33 
miles east of Kansas City and situated on 

Small vs. Utility-scale Turbines 
high ground along Interstate 70, is one of 
several municipally owned electric 
providers participating in the Missouri 
Anemometer Loan Project. 

"Odessa is interested in new sources of 
power supply. The city is determined to ex- 
plore alternate sources of electric power," 
explained Wade Sanders, city administrator 
for the City of Odessa, 

Missouri's investor-owned utilities have 
dso taken steps to incorporate wind energy 
in their operations. In 2001, Aquila Incor- 
porated (then known as Utilitorp), parent 
of the Missouri Public Service Campany, 
contracted with FPL Energy, Juno Beach, 
Fla., to purchase all the electricity from a 
110 megawatt wind farm in Montezuma. 
Kan. during the first 10 years it is in sem- 
ice. The wind farm has 165 turbines. 

Anticipating customer interest in wind 
power, plunicipally owned Springfield City 
Utilities (CU) has taken several steps to 
evaluate how to respond ta the apparent in- 
terest. In 2001, CU launched a green power 
purchase program known as Windcurrent. 
This program allows interested citizens to 
voluntarily pay a surcharge of $5 toward 
the utility's cost of purchasing power from 
a wind farm located in Kansas. 

With the addition of a 10-kilowatt tur- 
bine on a 90-foot tower during 2003, CU 
became the first utility to purchase and op- 
erate a turbine in Missouri as part of its 

6 Missouri Resources 
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Two old water-pumping wlndmllls stand unused near Auxvasso in Ccllaway 
dounty. windmills used for pumping water. no longer operational and often In 
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bine was installed are a cnnlnon sight in rural Mlssourl. 
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sible, 150 meters. 

domestic source of energy, gmulate Mis- 
souri's economy and reducef air pollu- 
tion emissions that degrade ,.e envlron- 
ment," Randolph noted. i 

For more information, &ss the fol- 
L .  I 

lowina online resource frondhe Missouri 
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1 n l&J2, the State of ~ issouri ;  through 
the Missouri Department of Natural 
Resources and U.S. Department of En- 

ergy, published the most cAprehensive 
study of the state's energy resources and 
plans aver completed. The Missouri 
Statewide Energy Study was underpinned 
with the reality that energy use in Missouri 
was heavily vested in outside sour-s. En- 
ergy planing ne~ded to be based on both 
an infireased use of in-state sources, and a 
decrease in its overall use. 

Jd order to save money and utilize exist- 
ing, available office spaces, the depart- 
ment's central staff, over time, had been 
dispersed all across Jefferson City in vwi- 
ous rented offices. Few were within a quick 
cornmu= of each other and many were in 
obscure locations o f f  main thoroughfares. 



[LEED") certification for this new con- 
struction. LEEDIM certification, adminis- 
tered by the U.S. Green Building Council, 
rates projects based on five criteria: site 
sustainability, energy and atmosphere, in- 
door environmental quality, material and 
resources, and water efficiency. 

Designers from BNIM Architects in 
Kansas City, led by principals Bob Berke- 
bile and Steve McDowell. incorporated 
several important elements into the design- 
that will help the project achieve LEEDTM 
certification. For example, the building 
faces into the southern path of the sun. Up 
to 90 percent of the building's occupants 
have natural sunlight, a technique known 
as daylighting. L i  shelves and sun 
shades will perfom two functions: reflect 
sunlight deeper into the building and shade 
external windows in the summer. 

"As envimnmental stewards and recipi- 
ents of Missouri revenue, we felt we had no 
choice but to construct a building that was 
smart, both environmentally and fiiancial- 
ly," said Jeff Staake, Department of Natural 
Resources deputy director. "This new build- 
ing makes the most of Missouri's resources." 

Officials at the department hope this 
building will encourage other state agen- 
cies to incorporate elements of sustainable 
design into new or current facilities as 
well. Gov. Bob Holden established a policy 
group to make recomrtendations on issues 
related to the state's energy use. In June 
2003, the Governor's Energy Policy Coun- 
cil reported its finding. 

Significant were the dramatic savings 
that could be generated by simply i m p v -  
ing the energy efficiency of state buildings. 
According to the report, state agencies and 
universities spend about $78 million annu- 
ally on energy. A ten percent reduction 
could save $7.8 million annually. 

"We're proud of this project but we 
hope it won't be the last of this nature," 
said Dan Walker, who sewed as the depart- 
ment's coordinator for the project. "We 
hope this building will serve as tangible 
evidence that sustainable design can, and 
does, work ... new facilities can easily in- 
corporate these elements into their new fa- 
cilities, but many existing facilities can be 
retrofitted as well." 

Energy software modeling of the de- 
signed electrical and mechanical systems 
in the Lewis and Clark building estimates 
between $85,000 and $92,000 per year in 
energy cost savings - essentially half that 

of most state buildings. 
The new facility, which offers 120,000 

square feet, will include staff fmm the 
Water Protection and Soil Conservation Di- 
vision, the Water Resaurces Program, the 
Outreaeh and Assistance Center, the Divi- 
sion of Administrative Support and the di- 
rector's office. More than 430 staff will 
begin moving into the building in late 2MM. 
In addition to its energy efficiency 

measures, rainwater from the mof is cap- ( 0 ~ p o e 1 ~ )  m e  ~lacovery 
tured for flushing toilets while waterless ExpMlmon of st Charlee 
urinals will improve water efficiency. The pusw below the naw 
site's landscaping features native Missouri LOWS and CIark State Of- 
plants, which require less water. floe Bulldlng aa it travele by 
The department also chose a location in Jefferson Clty durlng a 

She with a governor's diieotive to revital- reenactment ot the origlnal 
ize Missouri's urban cores. The building is LOWIS and Clark expedltlon. 
pa? of the Jefferson City Correctional Cen- (Below) One of tile energy- 
ter (ICCC) redevelopment project. It will ~ V I W  r-w of thb LCWIS 

serve as a linchpin between the JCCC rede- and Clark Slab Oftlce 
velopment and a wooded uact east of the BuWIng I6 Uu extensbe 
building site, which is planned for recre- use of deyllghtlng. The do- 
ational oppomnihes. elgn of Me bulldlng ueca 

"I like that the Office of Administration IlgM ahelvea to bounce 
chose to name this new office bullding the llgM lnelde whore it 1s 
Lewis and Clark State mce Building, be- epnsd Into the Interlor with 
cause it will remind Missourians of the im- reflective panels. 
portance of being 
willing to venhlre 7.; 

into uncharted tem- 
tories," said Steve 
Mahfood, director 
of the Missouri De 
partment of Natural 
Resources. 
"Though the con- 
cept of sustainable 
design may stilI be 
unfamiliar to many 
of us, its environ- 
mental and eco- 
nomic benefits defi- 
nitely make it 
something worth 
exploring." 

For more infor- 
mation on the Lewis 
and Clark State Of- 
fice Building, call 1- 
800-3614827. a* 

Kathy Deters is a 
public infornration 
coordinator with 
the department's 
Outreach and Assis- 
tance Center. 



can be catastrophic, 
whereas a magnitude 3.0 
is barely felt. 

However, the amount 
of energy released during 
an earthquake is only one 
of rnany geological fac- 
tors that determines how 
an area will be affected. 

Two recent earth- 
quakes illustrate this 
point. On Jan. 17, 1994 a 
magnitude 6.7 earthquake 
struck a heavily populat- 

-5 ed area in Northridge, 
' - Calif., causing moderate 

infrastructure damage 
and claiming 57 lives. 
Less than 10 years later, 
on Dec. 26,2003, another 
magnitude 6.7 earthquake 
struck Barn, Iran. This 
second quake killed 
30,000 Iranian citizens 
and destroyed an incredi- 
ble 85 percent of the 
city's infrastructure. 

Why do earthquakes 
cause such differing lev- 
els of damage and loss of 

. life? Geology, communi- 
: ty awareness and pre- 

paredness appear to be 
major factors. The De- 
partment of Natural Re- 
sources' Geological Sur- 
vey and Resource 
Assessment Division 
(GSRAD) works to help 
Missourians gain a better 
understanding of earth- 
quake hazards. 

Geologists with 
GSRAD study earth- 

f qua& to help define 
earthquake sources and 
produce detailed maps 
that illustrate d q u * e  

E 

Z hazards in particular 
areas of Missouri. The di- 

any have similar images of a major 
earthquake - the ground shakes vio- 

Llently, buildings crumble, and people 
are killed. Some even have a rough idea of 
what intensity a quake must reach on the 
Richter Scale (see glossary on page 11 for 
definitions of italicized terms) in order to 
create damaging results. A magnitude 7.0 

vision also collects data to predict how sur- 
face and sub-surface soil materials will be- 
have during an earthquake. 

Some soils may actually intensify seis- 
mic waves. Solid bedrock, however, com- 
monly resists strong shaking. Some soils 
and other loose materials are also subject 
to liquefaction during earthquakes. 

10 Missouri Resources 



WHY MSSOUlll SNDIES EARntUUAKES 
During the winter of 18 11- 181 2, a series 

of three very large and many smaller earth- 
quakes jolted southeastern Missouri and 
parts of several adjoining states. These 
tremors were centered around the commu- 
nity of New Madrid, one of the earliest per- 
manent settlements in the area. Very small 
"rnicroearthquakes" still occur periodically 
along numerous faults in this area. 

By geographically plotting the epicen- 
ters of these minor quakes, scientists have 
defined the extent of what is now called the 
New Madrid Seismic Zone (NMSZ). The 
zone stretches roughly from the southern 
tip of Illinois, through the Missouri 
Bootheel, and into northeastern Arkansas 
(see map on page 13). 

Through historical accounts of the 18 11- 
18 12 earthquakes, we know the three major 
quakes were felt over an area of 2.5 million 
square miles. Church bells as far away as 
Washington, D.C. rang. The nearly 2,000 
aftershocks that folIowed these monster 
quakes were felt up to 180 miles away from 
their epicenters. Because no instruments 
were present to record the earthquakes, 
their magnitude on the Moment Scale is not 
known, but these Iarge events would cause 
significant damage if they were to occur 
again today. 

WHAT CAUSED 1021-1012 EARTl- 

An earthquake is a release of energy 
along a zone, of weakness or fault. The en- 
ergy is released when the rocks on either 
side of the fault suddenly move or slip past 
each other. The 18 1 1 - 1 8 12 earthquakes 
were centered on deeply buried faults that 
are part of an ancient rift known as the 
Reelfoot Rift (see graphic on page 12). A 
rift is a valley that forms along faults due 
to stretching of the earth's crust. 

The NMSZ differs from other regions 
with more frequent earthquakes, such as 
the San Andreas Fault in southern Califor- 
nia, that are located along tectonic plate 
margins. In contrast, the NMSZ is a great 
distance from an active plate boundary. 
While the stretching that formed the rift 
has ceased, the NMSZ remains a focus of 
earthquake activity because of forces with- 
in the North American plate. 

IDEHnFYM6 EARTHOUAWE SOURCES AND 
HAZARDS IN MISSOURI 

Geologists with GSRAD, and others, have 
studied and mapped earthquake related fea- 
tures in soils that are as old as 75,000 years, 
finding evidence for multiple earthquake 
events in Missouri. This method of studying 

(Opposite page) James D. 
Vaughn, retlred GSRAD geal- 
oglst, prepares a trench wall 
for mapping. String lines are 
used as reference points to 
map geologic features In 
surficial materials. The sails 
are shaved with hand tools, 
such as sharp shovels and 
hoes, to reveal details of 
Hructure and layers. 
(Below) The Old Quarry 
Trench, located In Benton 
Hills, Scott County, was dug 
in 1995-97. It exposed evi- 
dence of several faults. 
Dave Hoffman, a retired 
GSRAD geologist, is using 
a hoe to prepare the wall 
for mapping. 
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Reelfoot Rift Cross Section 
-64- - sediments located betAeen 

Poplar Bluff and Dexter. This 
dating was based upon radiocar- 
bon ages of the sediments bound- 
ing the structures. These features 
are a series sf  Wried sadblaws 
and associated sand dikes that re- 
sulted from four separate pale- 
oearthquakes. These anomalies 
suggest earthquakes of at least 
moderate magnitudes occurred 
outside the NMSZ. 

Another paleoearthquake 
study used geologic mapping as 
a guide to find a series of faults 
near Commerce, Mo., 20 miles 
north of the NMSZ. Trench map- 
ping found evidence for five sur- 
face fault rupture events. The 
oldest of these events was 75,000 

old earthquakes is termed paleoueismology. 
Some of these features are outside the area 
that has the 181 1-1812 liquefaction features 
or faulting. This means that these is evidence 
for seismogenic faults other than the most ac- 
tive parts of the NMSZ. 

Geologists have found and mapped pale- 
oliquefaction features that date between 
22,750 and 590 years before the present in 

logical, and geologic data suggest 
an obvious conclusion: fault zones in the 
active area of the New Madrid region can 
produce large, destructive earthquakes. Not 
as obvious is the earthquake risk posed by 
fault zones in areas that have not had his- 
toric, damaging earthquakes. Therefore, the 
two cases described above represent possi- 
ble earthquake source zones that would ap- 
pear to occur outside of the NMSZ. 



ON WHERE, HOW TO BUU 
Geologic mapping provides the basic 

data needed to determine earthquake haz- 
ards. Both bedrock and surficial material 
types are important factors. Local shaking 
response to earthquake waves depends on 
the properties of soil types. Generally, lo- 
cations that have thin, dense soils over hard 
bedrock are the least likely to experience 
extensive shaking in an earthquake, while 
areas that have soft and low tlensity soils, 
and groundwater saturated sands can am- 
plify shaking and liquefy. 

Building designers consider this infor- 
mation at their site when determining the 
necessary foundation and building design, 
and appropriate construction methods. 

To help Missourians, GSRAD has pre- 
pared a series of generalized maps for east- 
ern Missouri that show areas of possible 
liquefaction. These generalized maps show 
the location of areas that have thick, sandy 
soils such as river valleys that could have 
liquefaction during a strong earthquake. 
More detailed and technical maps have 
been prepared for some other areas in 
southeast Missouri. These maps classify 
areas based on the physical property of 
soils to amplify shaking and may be used 
as a guide as to what could be expected 
during an earthquake. 

Together, GSRAD, the Illinois Geologi- 
cal Survey, +e United States Geological 
Survey(USGS) and the University of Mis- 
souri-Rolla are undertaking a five-year 
project to map earthquake hazards in the 
St. Louis metropolitan region. The St. 
Louis project includes collecting geotech- 
nical soil-boring data that is available from 
other agencies and private sources. 

Staff at GSRAD are responsible for col- 
lecting and ~ a t i n g  the database for the Mis- 
souri portiod of the project area, and prepar- 
ing it to be upd for mapping the properties 
of surficial $aterials. The geotechnical data 
wilI be used ro produce maps that show po- 
tential liquetaction and the soil's zunplifica- 
tion class at 1:24,000 map scales. 

Such mapping provides an idea of ex- 
pected condtions, but should be supple- 
mented with site-specific data for building 
design purp bses. Modem-day studies, tech- 
nical identification, mapping and database 

projects such as these have made prepara- 
tion possible. New lessons now can be 
learned from earthquakes that occurred 
many centuries ago. Modern, technical 
studies and data derived from previous 
earthquakes have demonstrated that build- 
ing damage and loss of life can be mini- 
mized with appropriate knowledge and cor- 
responding preparation. 

The goal of GSRAD's work is to assure 
that appropriate data is collected to map 
earthquake hazards, produce information 
that the public may use to understand earth- 
quake risk and provide the public with in- 
formation necessary to plan accordingly. To 
that end, earthquakes need not always con- 
jure up images of utter devastation and 
chaos. Missouri communities are being 
given the tools necessary to understand the 
risks and plan accordingly. & 

(Opposite page bottom) f he 
Upper Rainbow Trench in 
Benton Hills, Scott County, 
was created In 1995-97. 
Dave Hoffman, a retlred 
GSRAD geologist, is shown 
preparing the trench for 
mapplng by removlng loose 
dlrt from the trench wall. 
Layers labeled TW (Tertiary 
Wilcox Formation) include 
orange and white sand and 
plnkish clay. Layers labeled 
KM (Cretaceous McNairy 
Formatlon) are silty and ml- 
caeceous-sand and silt. The 
three red fault labels repre- 
sent specific fault lines that 
were mapped: 

Joe EngeIn is assistant to the department 
director for Science and Technology. Jim 
Palmer is a geologist with the department's 
Geological Survey and Resource Assess- 
ment Division. 

Southeast Missouri Earthquake 
Epicenters and Magnitudes 



Learn More About Your The Missauri Department of Natural 
Drinking Water Resources encourages the public to 

read their water system's Consumer 

water customers Confidence Report and become better 

recently retxived informed about their drinking water. 

information on Any citizen served by a community 

the quality of their water system who does not receive a 

drinking water. The Consumer Confidence Report should 

annual Consumer call their water provider for one. 

Confidenw Reports are sent For more information, call the 

to consumers by July 1 each Department of Natural Resources at 

year, helping Missourians 1-800-361 -4827 or (573) 751 -5331. 

make practical, knowledgeable 
decisions about their health and envi- Department Grant Hslpr 

ronment. The reports describe the Fund Stream Education 
water sources used by the public water The Missouri Department of Natural 
systems, identify any contaminants Resources has awarded a $28,531 
found during routine testing and pro- grant to the Missouri Department of 
vide general information on drinking Conservation for the Stream 
water and health. Educational Workshops and Product 

"The public has a right to make Development Project. This portion of 
informed decisions regarding the water the grant covers the first year of a four- 
they consume," said Steve Mahfood, year project totaling $68,105. The 
director of the Missouri Department of Missouri Department of Conservation 
Natural Resources. "This report pro- will provide a match contribution of 
vides information much like what we've $1 16,870 over the life of the project, 
come to expect on our food labels.* bringing the overall cost of the water 

To assist utilities in producing the quality project to $184,975. 
reports, the Missouri Department of The project will develop educational 
Natural Resources' Water Protection tools and products for use in work- 
Program developed an informational shops for volunteers and various gov- 
packet containing a template and tips ernment agencies that have the poten- 
on developing an informative report tial to impact streams. For instance, 
and making it available to customers. staff from the U.S. Army Corps of 
The Consumer Confidence Reports Engineers, urban land developers, 
also provide public water suppliers with Department of Transportation, county 
an opportunity to explain how the corn- road and bridge crews, U.S. Fish and 
munity's drinking water supplies are Wildlife Service, and volunteer groups 
protected and help build their relation- like Missouri Stream Teams, could all 
ship with customers. benefit from learning how their activi- 

All community water systems are ties impact the environment. 
required to produce and distribute a "We're trying to reach volunteers 
Consumer Corrfrdence Report. These and agencies with the most direct con- 
systems include cities, water districts, tact with our water resources," said 
subdivisions, mobile home parks and Stephen Mahfood director of the 
other water systems serving at least W Department of Natural Resources. 
residents. A copy of the report is sent "They can make a real difference for 
by mail, published in the local newspa- our citizens by applying what they 
per or posted at the water system's learn about stream dynamics towards 
&ce, public buildings and the local protection and restoration techniques 
library. Systems serving more than that they can use in their own proj- 
10,000 people must deliver each cus- ects." According to Mahfood, it takes a 
tomer a copy of the report and smaller well-informed public to make good 
systems may use one of the other deliv- stream n-tanagement decisions. 
ery or notification options. *Educating people about the environ- 

ment is the foundatign we mWt contin- 
ue to build on," said Mahfood. "Using 
our grant dollars to make this informa- 
tion available through workshops, on 
the Internet and via compact dlsc, will 
help us make a difference in our water 
protection efforts," he added. 

The U.S. Environmental Protection 
Agency, Region 7, has provided partial 
funding for this project under Section 
319 of the Clean Water Act. The depart- 
ment will administer the iunds. For 
more information, contact John 
Knudsen with the department's Water 
Protection Program at 1 -800-361 -4827 
or (573) 526-1 386 or John Fan& 
stream biologist with the Missouri 
Department of Conservation at (680) 
5305500. 

For more information about the 
Water Proteetion Program, please visit 
[~~~.dnr.mo.gov/wpscdhpcp]. 

Department Resumes 
Dam Inspections 

The Water Resources Program staff 
engineers from the department's 
Geological Survey and Resource 
Assessment Division (GSRAD) in Rolla 
are once again inspecting state-regulat- 
ed dams. Staff engineers will ensure 
these dams meet safety standards so 
they do not put people and infrastruc- 
ture downstream of the structures at 
risk. Missouri has approximately 640 
dams that must meet safety standards 
and 10-1 5 new dams are proposed 
each year. 

During the budget process for fiscal 
year 2005, the Missouri General 
Assembly restored staff and funding to 
the Department of Natural Resources 
to resume inspections of stateregulat- 
ed dams. Due to budget reductions 
last fiscal year, darn permits that came 
due on regulated dams between July 
1,2003 and June 30,2004 had to be 
inspected by engineers hired at the 
expense of the dam owner. 

Owners of dams regulated by the 
state have been notified by mail of the 
changes in the inspection program. 
The department will be glad to assist 
the dam owners during the transition 
process. The public is welcome to call 
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Landmark Mreernsnt With Drey Family Offers 
Unique Backcountry brperlence 

Hikers will be able to experience the solitude and wildness of the Roger 
Pryor Pioneer Backcountry in southeast Missouri, thanks to an agreement 
between Leo and Kay Drey of St. Louis and the Missouri Department of 
Natural Resources. 

Located mainly in Shannon County, the backcountry is a 61,000-acre por- 
tion of the Pioneer Forest, the state's largest privately owned forest. Through 
the agreement with the department, the Dreys have donated easements for 
trail mrridors so hikers and backpackers can experience the backcountry- 

Twenty-seven miles oi trail currently exist in the back- 
country. These include the 13-mile Blair Creek Section of 
the Ozark Trail, the 12-mile Brushy Creek Trail, and a two- 
mile Laxton Hollow Trail, which connects to the Ozark Trail. 
The area includes nearly 15 miles of frontage on the 
Currant Rier. Bisecting much of the backcounty are por- 
tions of three tributaty watersheds, the Big Creek, Brushy 
Creek and Blair Creek. Two designated natural areas are 
lomted within its borders. The Current River Natural Area is 
an outstanding site that cohtains impressive 400-year-old 

trees. The Pioneer Natural Area is adjacent to the Current River and contains 
old-growth eastern red cedar and hardwood trees. 

The backcountry is named in honor of Roger Pryor, a leader and major 
supporter of wilderness protection in Missouri. The Department of Natural 
Resources will build additional trails and a trailhead in the future. 

For more information and directions to the trailhead, contact Johnson's 
Shut-ins State Park at (573) 546-2450 or the Department of Natural Resouroes 
toll free at 1 800-334-6946 (voice) or 1-800-379-24 t 9 (Telecom-munications 
Device for the Dm!), Information also is available by calling the Pioneer 
Forest at (573) 729-4641 

the Water Resourws Program at (573) 
368-21 75 or call the toll-free number at 
1-800-361 -4827 and ask for Jim 
Alexander or Bob Clay of the Water 
Resources Program in Rolla. 

Geologic Hazard Drains 
23-acre Lake Chesterfield 

The Harbor is a prestigious lakeside 
community in west St. Louis County. In 
mid-June, the community's 23-acre 
centerpiece, Lake Chesterfield, had 
completely disappeared leaving in its 
wake a large pit of mud (see back 
cover photo of this issue), This star- 
tling phenomenon was caused by a 
sinkhole that had seemingly formed in 
a matter of days - the geologic equiva- 
lent of pulling the drain plug in a sink. 

Geologists from the Geological 
Survey and Resource Assessment 
Division (GSRAD) immediately investi- 

gated the site. They took along an engi- 
neering geology map of St. Louis 
County, that had been prepared in 1991 
by the Missouri Dividon of Geological 
Sumy and Water Resources, the prede- 
cessor division of GSRAD. The map 
indicated that the area in which Laks 
Chesterfield is located is underlain by 
limestone bedrock that is considered a 
severe risk for the oonstrucbion of small 
lakes due to excessive leakage and the 
possible formation of sinkholes. 

Reportedly, repairs of small sink- 
holes and excessive leakage had been 
made to the lake several times since it 
was built. Many years before, GSRAD 
staff also had noted that the creek 
immediately downstream of the lake is 
a losing (sinking) stream, and because 
of waste disposal issues in the area, 
the division conducted a water trace to 
determine where the water goes. The 

t k e  documented that w&r r e  
appears downstream at Lewis Spring. 
The water that drained out of Lake 
Chesterfield probably followed the 
same path, which likely is a winding 
underground cave system that sur- 
faces at Lewis Spring. 

GSRAD provides the public with 
geologic maps of specific regions that 
provide details about bedrock, surficial 
materials and other geologic features. 
In some areas, such as the St. Loub 
area, this information has been con- 
verted into engineering units to assist 
community planners, developers and ,,, 
others. The division's publication, A .- 
Guidebook for the Geologic and 
Hydmlogic Evaluation of Small Lake 
Sites in Missouri, also is useful for plan- 
ning the mnstruction of a lake. 

Surficial materials mapping is help 
ful to developers, city planners, emer- 
gency responders and highway engi- 
neers. While such mapping cannot 
usually be used to answer sibspecific 
questions, it does provide engineers 
and others with an idea of expected 
conditions and the need for further site 
investigation in some areas. 

Sufficial geology situations like the 
Lake Chesterfield sinkhole emphasize 
the importance of mapping both suffi- 
cia1 materials and bedrock. Numerous 
maps and a wide variety of publica- 
tions are available through GSRAD's 
publications desk at (573) 368-2125 or 
toll-free at 1-800-361 -4827, A listing of 
the publlcations also is available on 
GSRAD's Web site at: 
[www.dnr.mo.gov/geologyladmlpubli- 
cations/pubshp.htm]. 

Southeast Mls&uri 
Boundary Issue Settled 

Sweral years ago. 
St. Francois ' County Surveyor 

, I Terry Wan sought 
the counsel Of 

State Land Sunmyor 
Mike Flowers of the 

Geological Survey and Resource 
Assessment's Land Survey Program. In 
question was the boundary line 
between Ste. Genevieve and St. 



Franwbs counties. Running through 
same of the land first settled by 
Missouri pioneers, across pastures, 
cropland, cattle country and new sub 
divisions, this line plays a significant 
role in many issues. Its placement 
could change property rights, voting 
rights, road maintenance and tax 
assessments for those affected. 

Originally surveyed in 1841, at a time 
when the took of the surveyor's profes- 
sion included a compass and a survey- 
or's chain, it was impossible to run a 
"direct line" for 20 miles over rugged 
terrain. Also, the boundary had become 
obliterated over time. As a result, the 
Ste. Genevieve and St. Framis Courrty 
Commission called for a new survey in 
1925 to retrace the 1841 line, 

Today, technological advanes in 
surveying have greatly improved the 
science. Using global positioning satel- 
l i s  (GPS), it now is possible to mark a 
"direct line" the full 20 miles. This 
makes the t e n  "direct line" in the legal 
description confusing. 

A direct line the full 20-mile length 
would differ from the line marked in 
1925 by as much as I l l  00 feet in some 
places. Correcting this could create 
numerous unforeseen problems. Over 
the years, a few property descriptions 
actually have called for the county line 
as a property boundary. Upon careful 
examination of the problem, both Effan 
and Ste. Genevieve County Surveyor 
Gerald Bader, ths state surveyor, and 
the county commissioner, agreed that 
a direct line was not in the best interest 
of the landowners or the counties. As a 
result, Flowers wondered if surveyors 
should mark the line as described, or 
as surveyed. He felt it was clear that a 
change in the statute describing the 
line would be the best way to handle 
the situation. 

In 2003, a bill was signed by Gov. 
Holden, describing the boundary 
between Ste. Genevieve and St. 
Francois as that line sunreyed in 1925 
by county sunreyors representing both 
counties and approved by the county 
commissions. There was no wording 
that included the phrase "direct line." 
The passage of this law opened the 

way for a survey of ihe 20-mile section 
of line between the two counties. 

The county surveyors recently corn- 
pleted a resurvey of the county bound- 
ary. It will be recorded In each county, 
the Land Survey Repository in Rolla 
and in the secretary of state's office. To 
learn more about land suwey in 
Missouri, visit the Land Survey 
Program's Web pages at: 
[~~~~ ,mo.gw/geo logy~ndsr~nd-  
srvhp.htm]. 

Energy Loans tor 21 
Projects Totel l6.58 Mlllion 

Since the end of 2003, the 
Department of Natural Resources* 
Energy Center has granted $6,588,900 
in low-interest energy loans to 21 pub- 
lic entities across Missouri. The Energy 
Loan Program helps public schools 
and local governments invest in ener- 
gy-efficiency projects which save 
money that can be used for other 
expenditures and senrices. 

"Investing in energy efficiency is the 
best way to help lower utility costs," 
said Anita Randolph, director of the 
Energy Center. "These loans pay for 
themselves through energy savings 
and allow districts to improve class- 
room conditions for students, save tax- 
payer money and redirect the savings 
toward the classroom." 

The energy-efficiency upgrades 
generally are used for upgrading insu- 
lation, lighting, heating, air conditioning 
and windows. 

The energy loan recipients and their 
loan amounts since December 2003 
are: Ash Grove R-IV School District, 
$97,000; Blue Springs R-IV School 
District, $241,200; East Lynne 40 
School District, $121,200; Halfway R-Ill 
School District, $65,600; Hardin-Central 
C-2 School District, $196,300; 
Hermitage R-IV School District, 
$82,800; Hickory County R-l School 
District, $87,500; Mehlville R-IX School 
District, $370,800; Metropolitan St. 
Louis Sewer District, $1 04,700; New 
Franklin R-l School District, $242,500; 
Newburg R-ll School District, $241,900; 
Norborne R-VIII School District, 
$45,200; Osage County, $49,900; Park 

Hill School District, $4,100,000; Piww 
City R-VI School District, $97,000; Plato 
R-V School District, $80,900; Richmond 
R-XVI Schoal District, $34,800; 
Stockton R-l Schoal District, $124,500; 
Walnut Grove R-V School District, 
$89,600; Weaublsau R-Ill School 
District, $78,200; and Wheatland R-ll 
School District, $57,200. 

Loans from the Energy Revolving 
Fund are not defined as debt so they 
do not count against a facility's debt 
limit. Therefore, they also do not 
require a public vote or bond. 

Public schools. universities, city and 
county governments, public hospitals 
and water treatment plants are exam- 
ples of eligible applicants, Since the 
program's Inception in 1989, more than 
$58 million in energy loans have been 
granted to Missouri applicants. 

For more information, contact the 
department's Energy Center at (573) 
751 -3443 or toll-free at 1-800381 -4827. 

ElERA Supports Gmting 
Card Program 

The Environmental Improvement 
and Energy Resources Authority 
(EIERA), a financial arm of the Missouri 
Department of Natural Resouroes, pro- 
vided a $1,000 scholarship to support 
the Environmental Greeting Card 
Program, which is sponsored by the 
35Gmember Missouri Waste Control 
Coalition (MWCC). 

The program committee received 
660 card entries from 20 Missouri 
schools -the most since the program 
was established in 1995 by the MWCC. 
The purpose of the program is to 
encourage Missouri students, in grades 
5 through 9, to design colorful, artistic 
cards that capture waste management 
themes and messages that promote 
environmental protection. 

The first-place winner was Anna 
Kuklik, a seventhgrade student at 
Parkway Northeast Middle School near 
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Waste Tire Cleanups on Hold 

Assembly. Most activity 'qwdlng waste tires by 
Missouri Department of Natural Resources staff 
has ceased and staff have been assigned to n 

Ladue in Franklin County. Kuklik 
received $100 and a printed supply of 
her award-winning greeting card. Also, 
her seventh-grade class, taught by 
Martha Bunch, received $100 as the 
"winning classroom." The second- 
place winner was Kevin Hunt, a student 
in Jackie Coskey's seventh-grade 
classroom at Republic Middle School 
in Republic, which is located about 20 
miles west of Springfield. Hunt received 
$50. Third-place winner Charlene 
Maravilla received $25. She is a student 
in Sheryl Lamme's class at Partridge 
Elementary School in Waynesville. 

The judges for the 2004 competition 
were Dolores Vermont, Chesterfield, 
committee chairperson a d  MWCC past 
president; Dale Behnen, Valley Park, 
MWCC president; Arlene Shaw, St. 
Louis, art director, Ladue School District; 
and Kenneth Seeney, Jefferson Ci, 
assistant to the director, EIERA, and 

MWCC past president For more informa- 
tion about the Environmd Greeting 
Card Program, contact Kenneth Wney 
with EIERA at (573) 751 -491 9. 

Report Will Detail State of 
Miseourl's Envlronment 

The Missouri Department of Natural 
Resources will release a report on the 
current state of Missouri's natural and 
cultural resourms. The "State of 
Missouri's Environment: Trends, 
Challenges and Achievements," pro- 
vides a detaiIed look at the qua l i  of 
Missouri's air, land and water quality. 
Research continues to link a clean 
environment to the overall health of the 
citizens that use these resources. 

Poor air quality, for example, has 
been shown to cause a variety of respi- 
ratory diseases, and impaired water 
quality not only poses a threat to the 
fish and wildlife it supports, but to citi- 

zens who may drink this water as well. 
"Every Missouri citizen l i n g  in 

every corner of this state deserves safe 
water and clean air," Gov. Bob Holden 
said. "Unfortunately, this hasn't always 
been the case. In the past, famities in 
our large urban areas, for example. 
have had to keep children with asthma 
inside during much of the summer due 
to poor air quality. 

"Homeowners near lead smelters 
have been forced to move due to lead 
corrtamination . . . . Those who once 
enjoyed taking a dip in the local creek 
now must consider run& . . . and other 
sources of pollution," Holden added. 

The 2004 State of Missouri's 
Environment report details the signifi- 
cant progress that has been made in 
Missouri's environmental quality in 
recent years. It looks at the state's 
many triumphs, including signficantly 
improved air quality in St. Louis and 
Kansas City and improvements in 
drinking and groundwater. 

It also examines the many chal- 
lenges that remain, such as the grow- 
ing demand placed on water treatment 
and public drinking water systems, 
non-point source pollution, soil erosion 
and the loss of the waste tire fee. 
which funded cleanups of 12 million 
waste tires in illegal dumps. 

"When considering the quality of 
Missouri's resources, we typically think 
of natural resources," said Steve 
Mahfood, director of ths Missouri 
Department of Natural Resources. "But 
our cultural and historical resources 
play a significant role in Missouri as 
well, particularly for our economy. It 
also details the role that state parks 
and historic preservation have played 
in generating revenue in Missouri . . . ." 

The 2004 State of Missouri's 
Environment Report is geared toward 
businesses, community leaders, edu- 
cators, legislators and the general pub- 
lic. The publication was with the printer 
at press time for Missouri Resources, 
but should be available in late fall. It 
will be accessible on the department's 
Web site at [kv.dnr.mo.gov] or a free 
copy of the report can be obtained by 
calling 1-800-361 -4827. 



Department Wins National 
Award Wlth MoPOT 

A joint effort of the Department of 
Natural Resources and Missouri 
Department of 
Transportation 
(MoDOT) to 
reduce run-off 
from highway 
construction sites 
has received nation- 
al recognition and 
an award from the American 
Assmiation of State Highway and 
Transportat~on Offic~als (AASHTO) . 

The natural r esou~nspo r ta t i on  
team was reoognized as an Exemplay 
Partner by the (AASHTO) for streamlin- 
ing the permitting p m x s s  for the 
Deptment d Transportation and redm 
ing the number of emimnmental notices 
of viollion issued to MoDOT projects by 
Natural Resources inspectors. That num- 
ber decreased from seven in f i m l  year 
2002 to fwr in FY 20W. 

"Your work on improving our permit- 
ting p rows  with the Department of 
Transportation is worthy of recognition 
on mictty its own merit," Department 
of Natural Resources Director Steve 
Mahkod told the department's tern 
members. "Often, improving a working 
relationship is overlooked as a positive 
way to enhance environmental quality," 
he added. 

Only seven of the applicants com- 
peting nationally this year received 
Exemplary Partner recognition, which 
is the group's highest level of team 
recognition. The MoDOT and Natural 
Resources team effort will be recog- 
nized at the AASHTO annual meeting 
in Philadelphia in September. 

Solld Weste Fee 
Real located 

Senate Bill 1040, passed during the 
2004 legislative session, prwides solid 
waste tonnage fees until Aug. 28,2005, 
to enable lhe state to continue impla 

menting solid waste management 
efforts. This includes permitting new 
landfills, expanding exisfing lancllills, 
enforcement, and planning and distrib- 
uting recycling and wastediiersion 
grants. The bill revises the allocation of 
the tonnage fee without raising it, and 
makes up for general revenue tost dur- 
ing the state's budget shofthll. 

The bill also creates a joint commit- 
tee appointed by the speaker of the 
house and president pro tern of the 
senate to study and recommend distri- 
bution of funding for the department's 
solid waste management activities. 
This interim committee will make a rec- 
ommendation on restructuring the fees 
to the governor and the General 
Assembly by December 31,2004. 

For news releases an the Web, visit 

[www.drrr.mo.govl~$rel]. F D ~  a complete list- 

ing of the department's upcoming meetings. 

heorings and events, visit the degarmsnr's 

online culendar at [www.dnr.mo.govlaac 
/calendar.htm]. 

When the Lawrs md Clark expsdlflan made Its 
f l r t  ~ r ~ p  mmugh Mimuri in 1804, the Mis- 
sour1 Rlrar was a wide, shallaw river fhat me- 
andered aerodis the ilt~odpkM. 8hWlng aha* 
nels and Iuqp snags made r w r  travel 
treacherous. As early as lWB, the United - 
Stcltea Congreso resagnlzed the tmpoftan~ oj 
tmprovlng the Misrrouri River for aavlglbn, 
Thb pidurn ahbws a Grew d U.S. Army Corps 
d Englnesrai mplayees weavlng a mW af wll- 
low h e s  near Huntsdab, loan* County, Rr 

- 

Mar&, 1890. Often these wlllaw lRBfs w e  
Iayemd with rnck h an effofl to kwp the river 
from aoourhg either the bmnJc, or in thla case, 
a constructed dike. The dikes were emplwad ferson Clty, MO 651 02-01 76. All p~ctutes will be returned vla insured mail. Pre-1970 
to direct th  river'^ HOW toward a W a l  - environmental and natural resourcs photos from Missouri will be considered. 
channel and to p m t  the downiHptceanr bank 
fmm erodon. 
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Camdenton Middle School 

Young Volunteers 
Win National Award 

Michael Bradford 

Polluted Creek 

tudents at Camdenton Mlddle School received a national ichael Bradford, an eighth S Take Pr~de m America award for their volunteer work at Ha M grade student at Center Middle 
Ha Tonka State Park. The 30 eighth-grade students volunteered School in south Kansas City, received 
their time to help remove undesirable cedar trees in a two-acre a special "Citizen Salute* award from 

I 
area where glade and savanna landscape is being restored. the Missouri Department of Natural 

Resources. Karl Fett, of the depart- 
The school was recognized in a ceremony in Washington, D.C. ment's Kansas City Regional Office, 
last year and attended by Nancy Masterson, superintendent at Ha made the presentation during Brad- 
Ha Tonka State Park - the person who nominated the school. Fitst ford's spring graduation ceremonies. 
Lady Lori Hauser Holden also recognized teacher Lori Brock and Earlier in 2004, the 14-year-old Boy Mlchael Bradford 
the students in a ceremony at the school in Camdenton. Master- Scout was hiking along Boone Creek 
son presented Mrs. Holden with four walking sticks made from when he notiaed that the water was discolored and full of sedi- 

cedar trees removed during the project. ment. "Michael didn't just shrug his shoulders and hope somebody 
else would take care of the problem,* said Fett during the gradua- 
tion asmmbly attended by 1,200 students, parents and teachers. 
"He took it upon himself to track the pollution to its source: a 
blocked sewer main with sewage spilling out of the manhole.* 
Bradford returned to his school and reported the situation to his 
scienoe teacher, Ron Scott, who alerted city officials and the D e  

City area, and he knows the stream better than almost anyone. A 
recent Bay Scout trip to Nsw Mexico included a 50-mile hike in the 

with GamdmnWn Mlddle School elghth graders 

"... a b ~ ~ l  area with a healthy ecosystem that providas Water 
for d6er and other anlmalp that live them*" 

- very ,ysung* Hs mam, Michelle, an a~tive volufiteer in s e v ~ r d  anvi- 
- rmiJidnW bffamd often TOM him along dn days ohera sshe 

-$t a b a t  reqcln~cenbr. Trips to his grandmotbsx'o fann nllhrsb 
d t#gl@*ofthq ~Ufdo'or~, S q o ~ ,  qcotrtinq tied it aJl tagether for him 
- Mb wgratnkah we envhnmant that ernph'm pstwml rh- --- 





sufliving covered bridges are precious ex- 
amples of fine craftsmanship using simple 
but effective engineering techniques. 

Today, the Missouri Department of Nat- 
ural Resources preserves and maintains 
these four surviving covered bridges, which 
are all in the National Register of Historic 
Places. Each has its own story and style. 

~urfordville covered ~ r i d ~ e ,  
Burfordville 

Missouri's oldest covered bridge, Bur- 
fordville Covered Bridge is part of 
Bollinger Mill State Historic Site. The 
side-by-side historic structures provide an 
excellent setting for artists, photographers 
or anyone wishing to relax and ponder life 
at a slower pace. 

Joseph Lansmon began construction on 
the bridge in 1858, but it is unclear if the 

' ,  bridge was completed before or after the 
Civil War. The bridge exhibits Howe-truss 

I construction, named after William Howe, 
who patented the design in 1840. Spanning 

the Whitewater River, the bridge is 140 feet 
long and was part of a toll-road system be- 
tween Burfordville, Jackson and Cape Gi- 
rardeau. It was a vital link for farmers des- 
tined for the mill. 

Today, the bridge that once carried wag- 
onloads of grain to the mill is open to 
pedestrian traffic only. 

Directions: In Cape Girardeau County, 
turn off Highway 34 onto Highway 00. 
Take Highway HH to the site. 

~ocus t  creek covered bridge 
state tlistoric Site, Laclede 

Built in 1868 using the Howe-truss de- 
sign, Locust Creek Covered Bridge is the 
longest of the remaining covered bridges at 
15 1 feet. 

This bridge not only reminds us of how 
lifestyles have changed, but also of how 
traveled highways and creek channels can 
change. It once housed America's first 
transcontinental road, Route 8, crossing 
over Locust Creek. Just as horse-drawn 

(Opposite page) Locust 
Creek Covered Bridge, 
which once housed a 
transcontinental road, now 
spans a dry creek bed. 
(Below) The red barnlike a p  
pearance of Sandy Creek 
Covered Bridge provides a 
scenic setting for artists 
and photographers. 

1 - Burfordville Covered Bridge, Bollinger Mill SHS, Sutfordville L 2 - Locust Creek Covered Bridge SHS, Laclede 
3 - Sandy Creek Covered Brldge SHS, Hillsboro 

4 - Unlon Covered Bridge SHS, Paris 

- 



wagons and buggies were re- 
placed with cars, in 1930, U.S. 
Highway 36 replaced Route 8. 
Today the md olcmss the bridge 
is not the only thing missing. 
After World War 11. most of Lo- 
cust Creek's channel was straight- 
ened leaving the bridge spanning 
aa empty creek h d .  

Over the years, the creek bed 
filled with soil leaving the bridge 
resting on the ground. In 199 1, the 
bridge was raised six feet to give it, 
once again, the appearance of a 
bridge and to protect the floor from 
the wet ground. The most recent 

1 mmmation was completed in 2303. 
Directions: In Lim County, go [ three miles west of Laclcde on 

; U.S. Highway 36, one mile north 
: on Dmube Drive (gravel road), 
I and right on Dart R d .  

(Above) Justene and D ~ V I ~  ~andu creek evered  e ridge 
Mlller of Hazelwood wade In 
the Elk Fork of the SaA Rlver 

S~&:H kto ic  Site, ~i l l sbor r  
below Unlon Covered 

Brldge. Thlr hlstoric brldge 
aerved travelers in Monroe 

County ior 99 years. 
(Below) The slde-by-slde 

hlstorlc structures at 
Bolllnger Mlll State Hlstorlc 

Site, which were once 
bustllng wltb activity, now 
provide a scenic, relaxing 
setting for a plcnle lunch. 

John H. Morse constructed Sandy Creek 
Covered Bridge in 1872. The 74.5-foot- 
long bridge, also built using the Howe- 
truss design, was one of six covered 
bridges buiIt on the Hillsboro and Lemay 
Ferry gravel road connecting the county 
seat of Hillsboro to St. Louis. The spring 
flood of 1886 destroyed the bridge, but it 
was rebuilt later that year. 

Today, the bridge is open only to pedes- 
trian traffic. After taking a stroll across the 
bridge, visitors can enjoy a picnic lunch in 
the shaded picnic area. The red, barn-like 

appearance of the bridge and the natural 
setting surrounding it make it an ideal 
scene for photographs and paintings. 

Dhtiarrsl-In Jefferson Carmty, gb fm 
miles north of Hillsboro on Highway 21, east 
on Goldman ttnd southwest on Lemay Ferry. 

Unim C a v e d  B n d s  
Sate Historic Site, Paris 

Union Covered Bridge, named after the 
nearby Union Church, is the only covered 
bridge left in Missouri representing the 
Burr-arch truss system. Joseph C. Elliot 
built it in 1871 using timbers fashioned 
from local oak and fastened together large- 
ly with treenails. The bridge, which is 120 
feet long, was built to replace two un~ov- 
ered bridges over the Elk Fork of the Salt 
River on the Faris-to-Fayettt road. 

Afw 99 years serving travelers in  on- 
roe County, i t  was closed to all but pedes- 
trian traffic in 1970, However, it remains 
an important structure in the area's history. 

Directions: In Monroe County, take U.S. 
Highway 24 five miles west of Paris, then 
go three miles south on Highway C and 
-25-mile west on a county road. 

For more information about these nos- 
talgic reminders of days gone by, contact 
the Department of Natural Resources tull- 
free at 1-800-334-6946 (voice) or 1-800- 
379-24 19 (Telecommunications Device for 
the Deaf) or visit the Web at 
[www.mostareparks.com]. 

Jennqer SSeg is a public iqf+~rmcition spc- 
cialist for the department's Division of 
State Pffrks. 



Yhere 

0 ne of the most important natural re- 
sources in the state of Missouri is 

safe, goocl-quality drinking water, and 
most students are surprised co h a w  that 
their drinking water comes from the same 
watershed that rewives their wastewater. 

A watershed is an area of land that 
drains into a single river or body of water, 
and the quality of our drinking water is di- 
rectly connected to the actions we take on a 
daily basis within our watershed. Every 
stream, river or body of water is a product 
of its watershed and is affected by events 
that occur within it. 

We can divide water pollution into two 
main categories. One is point source pollu- 
tion, which is characterized by an obvious 
entry point, such as chemical spills, dis- 
charge pipes from wastewater treatment 
plants or leaking underground storage 
tanks. Nonpoint source pollution does not 
have an easily defined source and results 
from a variety of entry points over a large 
area. Those include pesticide and fertilizer 
runoff from farms and urban homes, soil 
erosion from construction sites, and paints, 
oil, grease and gasoline released to street 
storm sewers. 

Chad Pregracke of Living 
Lands and Waters and stu- 
dents from Hlckman Hlgh 
School in Columbia plant 
pin oak trees in the Mis- 
souri River floodplaln. The 
daylong workshop, spon- 
sored by the Department oi 
Natural Resour~es, provid- 
ed flrsthand experience In 
watershed rirhabilitation at 
the Blg Muddy Natlonal 
Fish and wildlife ~ d u g e .  
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+ Plastic spf.$@ottle 
+ Large elu&urn baking pan ar pla 

( I  6" x 1 1 "; ~&dnch deep) 
+ Large ( I  8-inph bide) sheet of alurnirgd 

: Y Five to six par8dCy crumpled soda 
- -+ Maskiilg tape 

+ Cup of fine soil-& cocoa powder - 

5 + New~papey~~k$aper towels 
A Pushpins &&imbtacks 

I>. 1 - ,.. .. 

Many of the nation's leading causes of 
water quality problems are the result of 
nonpoint source pollution. A simple and ef- 
fective way to reduce such pollutants is to 
promote riparian zones and wetland sys- 
tems. Riparian zones are areas of vegeta- 
tion along river and stream banks. Wet- 
lands are areas covered by shallow water or 
have waterlogged soils for all or a portion 
of the year. These include bogs, marshes, 
swamps, fens and prairie potholes. Both 
systems work by slowing down the flow of 
water, reducing erosion and filtering out 
sediments and chemicals from runoff. They 
also provide wildlife habitat. 

Break the class into groups of 3-4 stu- 
dents and give each group a large alu- 
minum baking pan or tub. Instruct the stu- 
dents to tape together a pile of partidly 
crumpled soda cans in the center of the pan 
ind then gently mold a continuous sheet of 
aluminum foil over the cans and the bottom 
areas of the pan. The goal is to create a 
model with several hills and gently sloping 
sides. It is important not to teat the foil as 
it is moIded over the cans. 

Give each group a spray bottle filled 
with yellow food coloring (adjusted to 
"mist" setting). The students should gently 
"rain" on their watershed model and ob- 
serve where the water flows and the result- 
ing lakes and streams that form. Have the 
students draw a diagram of their watershed, 
indicating lakes, rivers and streams that 
form, as well as the location of major pop- 
ulation centers within their watershed. 
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Now the students should begin to alter 
the watershed model and observe the re- 
sults. Adding small strips of sponge can rep- 
resent wetlands and groundwater systems. A 
drop of blue food coloring applied to a 
sponge near the top of the model will do a 
nice job of demonstrating point source pol- 
lution. Sprinkling cocoa powder over the 
watershed can indicate nonpoint source pol- 
lution. Strips of paper towel can represent 
riparian zones and small holes can even be 
punched in the model to emulate the transi- 
tion of surface water to groundwater. 

Encourage students to consider which 
locations within the watershed are impact- 
ed, and how communities might be affect- 
ed. What are the sources of drinking water 
for each community? Give each group a 
pushpin or thumbtack and ask them to pick 
a site where they would build a home on 
the model. W h y  did they choose that site? 
At this point, it can be very powerful to 
provide the students with topographic or 
aerial map of your local region. Ask them 
look at their community from a watershed 
perspective. Such maps are available from 
the Missouri Department of Natural Re- 
sources or can be obtained free on the fol- 
lowing Web site: [http:/lterraserver. 
rnicrosoft.com/]. 

This exercise has proved to be a fun, 
easy and inexpensive way to help your 
class understand watersheds. It also clearly 
illustrates the often forgotten message - we 
all live downstream! 

Bryan Hopkins is an environmental educa- 
tion specialist with the department's Out- 
reach and Assistance Center. 



A mong the 
state's many 

special historic re- 
sources, one of its 
most striking collec- 
tions of antebellum 
homes is nestled in 
the charming town 
of Louisiana, Mo. 
The city's excep- 
tional architectural 
heritage and un- 
spoiled views along 
a stretch of the Mis- 
sissippi River make 
it an irresistible stop 
along Route 79, the 
beautiful Great 
River Road National 
Scenic By way. 

In 2003, this city 
of 3,800 took giant 
steps to preserve its 
legacy by creating 
new residential his- 
toric districts and 
completing require- 
ments essential to be 

I 
recognized by the 
Department of Nat- 
ural Resources' 
State Historic 
Preservation Office 
as a Certified Local 
Government. 

"It is really the 
beauty of the river in this vicinity and 
the rolling terrain that makes this 
town special." said Tim Conley, pres- 
ident of the Louisiana Historic 
Preservation Association. "The huge 
collection of Federal and Greek Re- 
vival architecture at reasonable prices 
coupled with these natural attributes 
makes Louisiana a preservationist's 
dream." Conley also currently serves 
as chair of the Missouri Advisory 
Council on Historic Preservation. 

On the second weekend in October, 
residents of the city's historic districts 
will sponsor a tour of some of their 
historic landmarks. Conley hopes the 
tour will help raise funds to write a 
nomination to place 16 blocks of his- 
toric Georgia Street on the National 
Register of Historic Places. The Great 
Mansions Tour will be held Oct. 9 and 
10, from 1 1 a.m. to 4 p.m. Visitors 
will have a unique opportunity to 
view 15 of Louisiana's finest Federal 
and early Victorian style private farni- 

ly  mansions, most of 
which have never been 
available for public tour. 

A Decorator Show- 
case Home, furnished 
by a local antique mall, 
features oil paintings, 
oriental carpets and pe- 

4 
riod antiques, and will 
be a major tour feature. 
Another highlight will 
be the town's original 
stagecoach stop, a Fed- 
eral-style brick structure 
that currently serves as 
a Louisiana artist's stu- 
dio. Local tradition 
holds that another prop- 
erty on the tour served 

i as a station on the Un- 
derground Railroad be- 
fore the Civil War. Pro- 
fessional storytellers 
will be on hand to re- 
count the experiences of 
African-American 
slaves and their jour- 
neys to freedom. 

Tickets cost $15 and 
will admit visitors to the 
15 historic homes, an 
art exhibit, the Decora- 
tor Showcase Home and 
lectures and storytelling 
at the town's Masonic 

Temple ballroom. For more informa- 
tion, contact the Louisiana Visitors 
and Convention Bureau toll-free at 
1-888-642-3800, or visit their Web 
site at [www.louisiana-mo.com]. 

Louisiana is at the junction of U.S. 
Highway 54 and Missouri Highway 
79 in Pike County, 11 miles northeast 
of Bowling Green. 
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Kerry Cordray is division informa- 
tion oficer for the department's Out- 
reach and Assistance Center. 
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